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| INTRODUCTION

| Background
An aging society has many medical needs of community, which requires healthcare professionals to cooperate when providing healthcare services in a community as medical resources are limited. 1 The vision of pharmacy for patients (called the "Kanjya no tameno yakkyoku vision") and the concept of pharmacy (called "Kenkou support yakkyoku no arikata ni tuite") suggest that community pharmacists should cooperate with other healthcare professionals such as physicians and nurses to collect information about patients' symptoms in order to give appropriate health advice such as recommending an over-the-counter (OTC) medication or consulting a physician. 2, 3 Considering that pharmacists' role is expanding into comprehensive patient care, not just medicine care, pharmacists should conduct appropriate interview about medical history for symptoms of each patient. 4 However, these skills might be lacking in Japanese pharmacists. 5 Therefore, there is an effort to change the Japanese pharmacy school curriculum and re-educate graduates. 6 Moreover, considering the rapid increase in medical needs of community in Japan, an interview tool to assist medical history taking on the job is useful for community pharmacists in addition to the education changes mentioned above. If community pharmacists communicate with physicians using such a tool, the load on physicians might be reduced. However, few studies have focused on either developing such a tool to assist medical history taking for common symptoms or examining the collaborative relationship between community pharmacists and physicians in the provision of patient care. There are recognized needs to clarify professional roles, identify efficient ways to communicate, and determine compensation mechanisms to enhance collaboration. 7, 8 For pharmacists to collaborate with physicians, we developed an interview tool for pharmacists to collect patients' information and inform physicians about accurate medical history. With the availability of a validated medical history taking tool, pharmacists can contribute to dealing with the increase in medical needs of community and collaborate with physicians. Our tool might help such collaboration with physicians in community and hence contribute to each patient's quality of life.
| Objective
The purposes of this study were to validate the contents of medical histories taken by a pharmacist using a newly developed interview tool and analyze its effect on physician consultation length as metric of actual impact on clinical practice. Figure 1 shows a sample of the interview tool to assist with medical history taking. The tool is in the format like a questionnaire or interview sheet. 
| METHODS
| The interview tool
| Outcome
Interprofessional collaborative practice between physicians and pharmacists enables a synergistic influence of grouped knowledge and skills.
Through the partnership, we can work on common goals effectively.
In this study, we focus on "quality of information" and "consultation length" as impacts on interprofessional collaborative practice because we hypothesized pharmacists could contribute by asking patients about their medical history and reduce physician consultation time using grouped knowledge and skills. There are some studies using physician consultation length as outcome to evaluate the intervention such as joining other medical staffs that assist outpatient examination. [9] [10] [11] Originally, it might be necessary to consider the influence on patients about the validity of the interview tool, but first, this research focused on the information using the interview tool and the influence on a physician.
Therefore, the primary outcomes of this study were the contents of medical history by pharmacists and the difference in physician consultation length.
| Study setting and participants
This clinical study was conducted at the Kitaibaraki Center for Family
Medicine. This clinic is located in Kitaibaraki city in northern Ibaraki
Prefecture, Japan, with a population of 43 000 people. The clinic has no medical beds and attends to approximately 40-50 outpatients per day. As study participants, adult outpatients at the Kitaibaraki Center for Family Medicine who had new symptoms were included. Patients who had difficulty answering in Japanese and patients who declined to participate in this study were excluded. 
| Content validity
The data collection period consisted of July 12, 13, 15, and 20, 2016.
One pharmacist (AM) took a medical history using the interview tool before the physician consultation to prevent personal information from being known by others. The information gathered by a pharmacist was not shared with a physician, so the physician conducted their consultations as usual (Figure 2 ).
The information gathered by a pharmacist was compared to that of five physicians using text analysis. First, one family physician (JH) and one pharmacist (AM) divided all sentences into segments. Next, they categorized the segments into the following three categories: A, gathered by both pharmacist and physicians; B, gathered by physicians only; and C, gathered by a pharmacist only.
We asked six other physicians with Japan Primary Care Associationcertified family physician to evaluate the segments in categories B and C. They used the entire medical history of each patient to form their opinion on the relevance of the segments to the clinical diagnosis using a four-point Likert scale (very useful, somewhat useful, not very useful, and not at all useful). A segment as one rated as "very useful"
or "somewhat useful" by five or more of the six physicians was defined as a valid segment. The six physicians do not work at the Kitaibaraki Center for Family Medicine.
| Comparison of physician consultation length
Intervention and nonintervention days were alternately set between 
| Ethical considerations
This study was approved by the ethics committee of KitaIbaraki City
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| RESULTS
| Content validity
There were 24 patients who met inclusion criteria, of whom 23 were included in the analysis. One patient who withdrew consent for study participation was excluded. The mean age (± standard deviation, SD) was 52.2±21.0 years, and 73.9% were females. The mean number of Physicians generated a total of 225 segments, and a pharmacist generated 334 segments. Of these, 108 segments taken by both a pharmacist and physicians were overlapping. There were 117 segments taken only by physicians and 226 segments taken only by a pharmacist. Of the physician-generated segments, 71.8% (84 of 117) were highly relevant to differential diagnosis and rated as valid segments.
Meanwhile, 77.0% (174 of 226) of pharmacist-generated segments were rated as valid (Figure 3) . The proportion of pharmacist-generated segments related to the clinical diagnosis, which is the sum of overlapping segments (108) and valid segments (174) over the total number of pharmacist-generated segments (108+174/334), was 84.4%.
| Comparison of physician consultation length
There were 215 patients in the intervention group during the intervention study of whom 200 patients were included in the analysis.
One patient who withdrew consent for study participation and one patient whose consultation length was not recorded because of a recording error were excluded.
In the intervention study, mean age (±SD) was 56.5±18.9 years, females were 66.0%, and new patients were 57.5%. 
| DISCUSSION
Medical histories gathered by a pharmacist using the interview tool had high content validity and might reduce physician consultation length in this study.
It is novel to show high content validity of the medical histories taken using an interview tool for common symptoms. A previous study has shown that pharmacists should have adequate knowledge of how to ask questions about symptoms and understand the algorithm for medical history taking at the pharmacy. 5 Another study in Nepal investigated acceptance of a tool to assist medical history taking developed for nonphysician medical staff. The study did not validate the content of the medical histories taken, but rather assessed patient preferences about using the tool. 12 There are studies that mentioned tools In the segments taken by a pharmacist only, 174 segments (77.0%) were highly relevant to differenƟal diagnosis. 52 segments (23.0%) were slightly relevant to differenƟal diagnosis.
The numbers in the figure indicate the number of segments.
T A B L E 1 Characteristics of the study participants (Intervention and control groups) It is clinically meaningful to demonstrate the validity of the information gathered by pharmacists using the interview tool.
In addition, it is meaningful that the pharmacists' intervention reduced the physician consultation time by 3 minutes. It is difficult to establish a metric to evaluate such transprofessional abilities, and there are few prior studies. However, pharmacists taking medical histories using the interview tool, which is generally regarded as a physician's job, might alleviate the workload of physicians through collaboration across boundaries among medical professionals. If each patient's consultation length is reduced by 3 minutes and there is an average of 44 patients at the clinic per day, the total consultation length might be reduced by more than 2 hours if pharmacists take medical histories. It might allow physicians to perform additional physician-only patient care tasks. Therefore, consultation length could be an outcome measure for pharmacists' contribution to actual clinical situations and transprofessional abilities.
Moreover, the interview tool used in this study might help pharmacists who might have inadequate knowledge about medical history taking. Community pharmacists give patients information about medicines for internal use such as cold and digestive medicines and for children. 15, 16 Our information tool is focused on symptoms related to internal medicine. To make the tool a cornerstone for medical history taking by community pharmacists, we should improve the tool by including the symptoms most commonly encountered in pharmacies.
Furthermore, when information about symptoms by pharmacists is sent to physicians, it might encourage collaboration among physicians and pharmacists. Therefore, content validation and shortened physician consultation length might indicate that pharmacists using the interview tool might collect appropriate information about common symptoms and make judgments about the necessity of physician consultation. The possibility of adjusting the tool for the community pharmacy setting warrants examination.
| Limitations
There are several limitations to the present study. First, this study was conducted only at one facility, so it is difficult to make generalizations.
Next research needs to explore the impact on patients and community residents.
Second, only two pharmacists participated in this study. It is necessary to verify the generalizability of medical history by pharmacists using these interview tools with more pharmacists.
| CONCLUSION
The medical history taken by pharmacists using the interview tool has high content validity for clinical diagnosis. Information collected beforehand could reduce physician consultation length.
